Risk Factors for Becoming Homeless Among a Cohort of Veterans Who Served in the Era of the Iraq and Afghanistan Conflicts
Stephen Metraux, PhD, Limin X. Clegg, PhD, John D. Daigh, MD, Dennis P. Culhane, PhD, and Vincent Kane, MSS Soldiers have been returning from the conflicts in Iraq and Afghanistan for more than a decade, and popular support for the soldiers has manifested itself in concern for their well-being as they reenter civilian life. One focal point of this concern has been an increased vulnerability to homelessness among veterans of these conflicts, known by their military designations as Operations Enduring Freedom (OEF; i.e., Afghanistan conflict), Iraqi Freedom (OIF; i.e., Iraq conflict), and New Dawn (OND; i.e., Iraq conflict after August 2010). Media and advocacy accounts have pointed out how the increased incidence of homelessness has its roots in service-connected factors, particularly posttraumatic stress disorder (PTSD) and traumatic brain injury (TBI), in addition to the more general economic conditions they face on reentering civilian life. 1---4 The research on this topic has lagged behind the media accounts. Veterans, and especially female veterans, have been found to be at higher risk for homelessness than their nonveteran counterparts, 5 although the correlates associated with homelessness are largely the same regardless of veteran status. 6 Among veterans, behavioral health disorders, particularly substance abuse disorders and, to a lesser extent, mental health disorders, have consistently been linked with increased incidence of homelessness, and the associations between PTSD and combat experience and homelessness have been much more tenuous. 7, 8 Because women have made up increasing proportions of recent veteran populations, the focus on the role of gender differences in military and veteran experiences as they have related to outcomes such as homelessness has increased. 9---11 Other factors, such as poverty and social isolation, have also been linked to homelessness among veterans and may mitigate links between behavioral health disorders and homelessness. 6, 12 Two large cross-sectional studies have examined homelessness among the OEF---OIF veteran cohort (OND commenced subsequent to the service period covered in these studies). Blackstock et al. 13 identified 7431 OEF---OIF veterans as having been homeless, constituting 1.7% of the 445 319 records from the US Department of Veterans Affairs (VA) that they examined. They found no difference in gender-specific incidence of homelessness, but they did find associations between homelessness and a range of socioeconomic and demographic factors (lower educational attainment, Black race, Hispanic ethnicity, unmarried, enlisted rank, urban location) as well as disability rating and various behavioral health diagnoses, including PTSD. In the second study, Edens et al.
14 assessed homelessness, based on VA records, for 1.1 million veterans from all eras who received mental health services in 2009. Of the overall study group, 10% were identified as having experienced homelessness, whereas only 4% of the OEF---OIF veterans in this group were so identified. By contrast with Blackstock et al., Edens et al. found significant protective associations with having a service-connected disability rating and a PTSD diagnosis. Both studies were cross-sectional and thus had problems with temporal sequencing in that the assessment of homelessness occurred simultaneously with assessments of behavioral health and disability. The most extensive study to date, from the VA's Office of Inspector General (OIG), is the only population-based cohort study to estimate the incidence of and assess potential risk factors for homelessness among OEF---OIF era veterans. 15 The study population, 310 685 veterans who separated from the military between July 1, 2005, and September 30, 2006, had no prior history of homelessness and used VA or Department of Defense (DoD) services after discharge. They were followed from the point of military separation through September 30, 2010, for any occurrence of homelessness. Their 5-year (Kaplan---Meier) homeless incidence rate was 3.7%, with the highest incidence rate found among women who were deployed in OEF---OIF (4.0%) and the lowest Objectives. In this population-based cohort study, we assessed baseline risk factors for homelessness, including the role of service in the Iraq or Afghanistan conflicts, among a large cohort of recent veterans.
Methods. Data for this study came from administrative records for 310 685 veterans who separated from active military duty from July 1, 2005, to September 30, 2006 . We used survival analysis methods to determine incidence rates and risk factors for homelessness, based on baseline data for military factors, demographic characteristics, and diagnoses of behavioral health disorders and traumatic brain injury.
Results. Service in Iraq or Afghanistan and, more specifically, posttraumatic stress disorder among veterans deployed there, were significant risk factors of modest magnitude for homelessness, and socioeconomic and behavioral health factors provided stronger indicators of risk. Gender was not a significant indicator of differential risk.
Conclusions. Although service in Iraq and Afghanistan was significant, socioeconomic and behavioral health indicators show more promise in efforts to use administrative data to inform prevention efforts by identifying veterans who are at elevated risk for becoming homeless upon their return to civilian life. found among men who were not deployed there (3.2%). The report also found differential rates of homelessness on the basis of numerous bivariate relationships related to military, behavioral health, and demographic characteristics. The study did not control for differences in characteristics other than gender and OEF---OIF service (55% of the study population).
We extend OIG's descriptive study by simultaneously assessing multiple risk factors at or before separation from the military (baseline) for subsequently becoming homeless among OEF-and OIF-era veterans in this cohort. Particular foci are OEF---OIF service and gender differences, in the context of broader socioeconomic, behavioral health, and military factors at separation from the military. In identifying baseline risk factors for homelessness, this study offers a prototype for using administrative data available at military discharge to more efficiently identify and target veterans who would benefit from homeless prevention services.
METHODS
Data for this study came from an analytical database (referred to as the "LC database") established and maintained by the OIG to quantitatively characterize the care transition process for all 494 147 service members who separated from active military duty from July 1, 2005, to September 30, 2006 . The LC database is derived from more than 100 files acquired from the VA and DoD and offers an integrated, population-based database for veterans who separated during this time period. In addition to VA data sources, we also used Social Security Administration death files in tracking veterans' vital status. 15---17 This study included the 310 685 veterans (63% of those in the LC database) aged 17 to 64 years at their separation from military service who had no indication of a homeless episode in the DoD and VA records before their separation from the military and who used VA or DoD services after separation. All data used in the analyses pertained to information at or before separation, except for dates of homelessness.
We calculated the time to becoming homeless as the time span between the separation date from military service and the first recorded date of a homeless episode. We determined incidence of homelessness on the basis of the earliest VA or DoD health record, or the earliest VA homeless services record, after the date of separation. More specifically, homelessness was indicated when a postseparation DoD or VA health services record contained an International Classification of Diseases, Ninth Revision, Clinical Modification
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(ICD-9-CM) designation of V60.0, which signifies a lack of stable housing, or if the veteran had a record of receiving homeless services administered by the VA. 15 In the absence of a record of homelessness, the risk period for each veteran in the study ended on the earliest among 3 dates: the date the veteran was last seen by VA or DoD, date of death, or September 30, 2010. The maximum observation time accrued was 5 years, 3 months. Baseline factors included military service characteristics, demographic characteristics, behavioral health diagnosis categories, and diagnosis of TBI. Data elements related to military service included an indicator for OEF---OIF deployment, branch of service, character of discharge from service, military pay grade (at separation), and whether service was in the context of active duty or Reserve or National Guard duty. We limited demographic characteristics to gender and age; we did not use race and ethnicity because 48% of the veterans had missing data for this characteristic. We took baseline behavioral health (i.e., substance use and mental health) and TBI diagnoses from DoD and VA health records within a year before military separation. Behavioral health diagnosis categories followed criteria used previously for more general assessment of behavioral health disorders in a military population, 19 and TBI diagnosis followed criteria outlined by the OIG. 16 We used survival analysis techniques for our data analysis. We used Kaplan---Meier estimation methods to calculate unadjusted and adjusted incidence rates 20 and Cox regression 21 to assess baseline factors on risk of homeless incidence, with the veteran cohort separated into 4 subpopulations on the basis of OEF---OIF service and gender. We categorized age at separation from the military because, when used as a continuous variable, it seriously deviated from the proportionality assumption of the Cox model. We then evaluated OEF---OIF and gender effects on homeless incidence by means of Cox regression using the entire cohort population, controlling for all other factors used in the OEF---OIF and gender-specific assessments. We performed all analyses using SAS version 9.3.
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RESULTS Table 1 provides descriptive statistics that compare the baseline characteristics of those who subsequently became homeless with those who did not. Among the cohort, 5574 (1.8%) experienced a homeless episode, yielding an overall (unadjusted Kaplan---Meier) 5-year incidence rate of 3.8% (not shown). Persons who subsequently became homeless were disproportionately among those with the lowest pay (72% of the homeless came from the 44% who had the lowest pay grades) and among those diagnosed with behavioral health disorders before separation from the military (44% of the homeless came from the 18% who were so diagnosed). The disparities in the rates of specific behavioral health disorders, as well as TBI and problematic military discharges, were also very high, but the proportions of the cohort in these categories were substantially smaller as well. A higher proportion of the homeless group (65%) than the nonhomeless group (55%) had served in OEF---OIF. Both of these subgroups were roughly 85% male. Table 2 presents the adjusted risk of becoming homeless subsequent to military separation controlling for baseline military, demographic, and behavioral health factors and broken down by OEF---OIF deployment and gender. Low pay grade was a significant risk factor for subsequently becoming homeless in all 4 subpopulations after controlling for all other factors. The risk of becoming homeless among those in the higher pay grade categories was 9% compared with 43% among those in the lowest pay grade category (E1---E4). Service branch and character of service significantly affected, at varying magnitude, the risk of becoming homeless for all subpopulations except OIF---OEF women. Among the veterans who served in OEF---OIF, the risk of homelessness was 21% (men) and 26% (women) lower for those who served in the Reserves and Guard than for their counterparts in active duty. Compared with veterans who were Note. DoD = US Department of Defense; ICD-9-CM = International Classification of Diseases, Ninth Revision, Clinical Modification; OEF = Operation Enduring Freedom; OIF = Operation Iraqi Freedom; PTSD = posttraumatic stress disorder; VA = Department of Veterans Affairs. Because of the size of the data set, virtually all of the differences between the 2 subgroups were statistically significant (regardless of a substantive significance), and thus significance levels are not reported here. a Homelessness reflects either a record of a diagnosis indicator for lack of stable housing (ICD-9-CM 18 code V60.0) or of receiving a VA homeless service. Percentage shown here reflects 5-year postdischarge incidence rates. b OIF and OEF signify deployment to conflict areas of Iraq and Afghanistan, respectively. Operation New Dawn, signifying participation in the latter period of the Iraqi conflict, commenced after the service period covered here. women aged 55 to 64 years also had elevated risk of homelessness.
After controlling for baseline military and demographic factors, risk differences in becoming homeless among the subpopulations persisted for TBI diagnosis and the behavioral health categories. PTSD significantly increased, albeit modestly, the risk of becoming homeless, but only for OEF---OIF veterans. Both psychotic disorders and substance use significantly increased the risks of becoming homeless across all 4 subpopulations. The magnitudes of risk for these 2 categories differed by gender in that women showed a higher risk of becoming homeless associated with psychotic disorders and a lower risk associated with substance use disorders than their male counterparts. TBI and anxiety disorders (excluding PTSD) significantly increased, though modestly, the risk of becoming homeless only for the male non-OEF and non-OIF subpopulation. Mood disorders (including major depression) and adjustment disorders significantly elevated risk of becoming homeless except for women who served in OEF---OIF. Personality disorders significantly increased the risk of becoming homeless only for male veterans, regardless of OEF---OIF status.
The 5-year adjusted incidence rates based on the Cox regression model showed similar rates of homelessness across genders for those with OEF---OIF service-4.9% for men and 4.8% for women-and lower rates for those without OEF---OIF service-3.7% for men and 4.1% for women.
After controlling for factors listed in Table 2 , OEF---OIF service significantly increased the risk for becoming homeless by an additional 34% (HR = 1.34; 95%CI = 1.26, 1.43; P < .001), whereas gender did not have a significant effect related to the risk (HR = 0.99; 95% CI = 0.91, 1.07). These results were reflected in the 5-year adjusted incidence rates reported in Table 2 .
DISCUSSION
This cohort study is the first to simultaneously examine baseline factors on the risk of becoming homeless among OEF-and OIF-era veterans. The study provides support for assertions by the popular media and by veterans advocates that OEF---OIF service is associated with a higher risk for homelessness. We found that, among the veterans deployed in Iraq and Afghanistan, PTSD was a significant risk factor for homelessness.
This study included all OEF-and OIF-era veterans regardless of whether they served in Iraq or Afghanistan. Given that one third of those identified as homeless had been deployed as part of OEF---OIF and that the increased risk with OEF---OIF deployment and PTSD were modest, interventions aimed at preventing and ending veteran homelessness should target all veterans in this cohort. Pay grade, as a proxy for socioeconomic status, was a strong and consistent risk factor for becoming homeless, regardless of OEF---OIF status. The 44% of the study cohort who were in the lowest pay grade category (E1---E4) accounted for 72% of those becoming homeless. Similarly, we consistently found that substance use and psychotic disorders significantly increased the risk of becoming homeless. The 18% of the cohort who were diagnosed with some type of behavioral health disorder made up 44% of those becoming homeless.
Gender had no impact on risk for becoming homeless after controlling for other baseline factors, although the effect of some behavioral health diagnosis categories (substance abuse, psychotic and personality disorders) on the risk of becoming homeless varied on the basis of gender. These findings are consistent with those of other studies. 10, 11, 13 In this study, we did not include military sexual trauma, which has been identified as a particularly salient risk factor among female OEF---OIF veterans 9, 15 because data available for military sexual trauma were collected only through VA health records after military separation. 16 Both gender and OEF---OIF deployment status mitigated the association between TBI diagnosis and homelessness, because TBI was only significant among men who were not deployed in OEF---OIF, which would indicate against associations between TBI as a combat injury and homelessness. Links between both socioeconomic and behavioral health factors and homelessness have been made previously 12 ; however, this study is one of the few that have assessed factors related to the onset of homelessness among a large, general population in a naturalistic setting. 8,23---26 Assessing incidence of homelessness in a cohort study, as was done in this study, sets the temporal order between baseline conditions and subsequent homelessness. It also precludes persons in the study having any prior history of homelessness and the influence it may have on the risk for homelessness during the study period. This approach thereby informs a focus on preventing new cases of homelessness and minimizes confounding it with risk factors for remaining or relapsing into homelessness.
Limitations
We purposely limited ourselves in this study to data that were available at the point of military separation. Doing so permitted the identification of factors that would help assess veterans for risk of subsequent homelessness and thus more efficiently target prevention services. Use of such baseline data also had its limitations, because it missed what was likely to have been a substantial degree of undiagnosed behavioral health disorders. The diagnosed rate of 18% for OEF---OIF veterans in this study with at least 1 behavioral health diagnosis before separation from the military was consistent with that found by Hoge et al., 27 although they also found that fewer than half of OEF---OIF personnel who screened positive for a mental health disorder sought care while in the military. 28 The OIG homeless study, as well as other research, found that, after separation, the proportion of OEF---OIF veterans with diagnosed behavioral health disorders (including PTSD) increased substantially, particularly among those who sought care through the VA. 15, 29, 30 Another limitation of this study was the potential underidentification of the extent of homelessness experienced by this OEF---OIF era cohort. Veterans who had episodes of homelessness but did not use any homeless services, or only used non-VA (i.e., communitybased) homeless services, would not have been identified as homeless in this study unless they received a clinical diagnosis (i.e., ICD-9-CM diagnosis of V60.0) through the VA or DoD health care systems. This potential is mitigated by the assumption that veterans engaged with the VA, which included all those in this cohort, would likely have sought at least some homeless services through the VA should they have become homeless. Nonetheless, the number of missed homeless veterans in this study is unknown. If, for example, those with mental illness were less likely to use services and less likely to engage VA services when they became homeless, then our risks would be underestimated. Female veterans might also be underestimated because VA-based homeless services are traditionally aimed at men. This assumption is mitigated by research that has also found that, compared with men, women are more likely to have used VA services and to have used VA services more often. 17 The study group was also potentially limited in that it included only those veterans who enrolled in VA or DoD health care services. The VA has aggressively sought to enroll OEFand OIF-era veterans, and especially combat veterans, which (in addition to DoD enrollment) was reflected by the 63% of the entire LC database who were included in this study, a rate higher than more general VA enrollment rates. 31, 32 VA eligibility for health care services is preferential, not only to veterans with serviceconnected conditions, but also to those who are "older, poorer, less educated, and sicker with more disease" 33(p626) ; therefore, those veterans who are vulnerable to becoming homeless would be overrepresented among the study cohort.
One exception to this was the small number of veterans who were dishonorably or other than honorably discharged, who are not typically eligible for VA health care services. Those who were included among this study cohort were found to be at high risk for homelessness. Little is known about homelessness specific to this subgroup or about their particular service needs. Their disproportionate exclusion here should not have involved enough persons to substantially affect the results presented.
Conclusions
This study provides insight into the relationship between military service and homelessness and represents a prototype for using administrative data to identify veterans who are at elevated risk for becoming homeless on their return to civilian life. It follows other recent initiatives that show promise in prospectively screening persons for homelessness risk. 34, 35 In this study, broad indicators such as pay grade and diagnosis of a behavioral health disorder substantially pared down the pool of veterans among which the large majority of homelessness occurred. If prevention efforts were to build on this approach by using additional administrative data sources, along with targeted screening instruments, they would become more precise in assessing individual veterans' risks of becoming homeless. Such refined targeting would not exclude any veteran from receiving homeless services when needed, but it should help narrow those receiving prevention assistance to only those who are most likely to become homeless. This would make more efficient use of the VA's homelessness prevention services, which included $100 million under the Supportive Services for Veterans and Families program in fiscal year 2012, and help make good on the VA's overall commitment to end veteran homelessness by 2015. 
